Calcium entry via TRPC6 mediates albumin overload-induced endoplasmic reticulum stress and apoptosis in podocytes.
Albumin, which is the most abundant component of urine proteins, exerts injurious effects on renal cells in chronic kidney diseases. However, the toxicity of albumin to podocytes is not well elucidated. Here, we show that a high concentration of albumin triggers intracellular calcium ([Ca(2+)](i)) increase through mechanisms involving the intracellular calcium store release and extracellular calcium influx in conditionally immortalized podocytes. The canonical transient receptor potential-6 (TRPC6) channel, which is associated with a subset of familial forms of focal segmental glomerulosclerosis (FSGS) and several acquired proteinuric kidney diseases, was shown to be one of the important Ca(2+) permeable ion channels in podocytes. Therefore we explored the role of TRPC6 on albumin-induced functional and structural changes in podocytes. It was found that albumin-induced increase in [Ca(2+)](i) was blocked by TRPC6 siRNA or SKF-96365, a blocker of TRP cation channels. Long-term albumin exposure caused an up-regulation of TRPC6 expression in podocytes, which was inhibited by TRPC6 siRNA. Additionally, the inhibition of TRPC6 prevented the F-actin cytoskeleton disruption that is induced by albumin overload. Moreover, albumin overload induced expression of the endoplasmic reticulum (ER) stress protein GRP78, led to caspase-12 activation and ultimately podocyte apoptosis, all of which were abolished by the knockdown of TRPC6 using TRPC6 siRNA. These results support the view that albumin overload may induce ER stress and the subsequent apoptosis in podocytes via TRPC6-mediated Ca(2+) entry.